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Objectives: to review our total experience of thoracoscopic sympathetic trunk transection for the treatment of palmar
hyperhidrosis and second and third thoracic sympathetic ganglionectomy for axillary hyperhidrosis.
Design: longitudinal cohort study following up consecutive patients for 0.3 to 5.5 years.
Subjects: fifty-four consecutive patients undergoing thoracoscopic sympathectomy for hyperhidrosis.
Methods: prospective evaluation of immediate technical success, complications, late recurrence of hyperhidrosis and
patient acceptability.
Results: 100% initial cure for palmar hyperhidrosis, 91% of sympathetic ganglionectomies for axillary hyperhidrosis
were technically successful and initially curative. Compensatory sweating 44% patients, most severe after bilateral
sympathetic ganglionectomy. Complications occurred in 14% patients, all resolving without further intervention. There
were no cases of Horner’s syndrome. 13% patients reported a return of some palmar sweating. 5.4% patients developed
recurrent palmar hyperhidrosis at 6, 15 and 21 months postoperatively.
Conclusion: transection of the sympathetic trunk between the first and second thoracic sympathetic ganglia initially
cures 100% of patients treated primarily for palmar hyperhidrosis. Technically successful 2nd and 3rd thoracic sympathetic
ganglionectomy initially cures 100% of patients with axillary hyperhidrosis. Compensatory sweating is common after
bilateral sympathectomy. Recurrent palmar hyperhidrosis occurs in 5.4% of cases, but can be cured by a second
thoracoscopic sympathectomy. Horner’s syndrome is an avoidable complication of thoracoscopic sympathectomy.
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Introduction to the limb via the somatic nerves arising from spinal
segments C5 to T1. It follows that division of the
Primary hyperhidrosis is a condition in which there sympathetic trunk as it crosses the neck of the second
rib will transect all pre- and postganglionic sym-is excessive unphysiological sweating of unknown
cause. It can cause severe occupational, emotional, and pathetic fibres as they ascend to join the brachial
plexus. We present a series of 91 consecutive thoraco-social distress. The condition affects 0.6–1% of the
population.1 The treatment of choice for palmar hy- scopic sympathectomies performed for primary hyper-
hidrosis.perhidrosis is thoracoscopic sympathectomy.2–5 Several
surgical techniques have been described. Most authors
advise destruction of the 2nd and 3rd thoracic sym-
pathetic ganglia for palmar hyperhidrosis and re-
commend extending the resection to include the Methods
4th–6th ganglia for axillary hyperhidrosis.6,7
The precise sympathetic innervation of the axilla is All patients undergoing thoracoscopic sympathectomy
unknown,8 but that of the remainder of the upper limb in Oxford between January 1992 and July 1997 were
is well defined. The sympathetic nerve supply to the included in the study. Clinical and operative details
upper limb arises from the 2nd to 6th thoracic segments were recorded and the immediate success of the pro-
of the spinal cord and enters the corresponding sym- cedure was evaluated clinically on the day of discharge
pathetic ganglia. The sympathetic fibres are distributed from hospital. Follow-up was by completion of a postal
or telephone questionnaire. Patient demographics,
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outcomes and complications were all recorded. Ques- female: 18 male, median age 28.8 years, range 15–55
tionnaires were sent to non-responders on two separate years). The indications included palmar hyperhidrosis
occasions after checking the most recent address re- (80) and axillary hyperhidrosis (11). The onset of hyper-
gistered with their general practitioners. hidrosis was in childhood in all except four patients
(three adolescents, one adult) and seven patients had
a positive family history. Interference with normal
social interaction was the most commonly reportedOperative technique
handicap, but writing difficulties and narrowed career
choices were also reported. Conservative treatmentThoracoscopic sympathectomy is performed with the
had been tried without effect in all cases and includedpatient supine on the operating table and the arm
numerous topical (antiperspirants, acidic soaks, alu-abducted to 90 degrees. Intubation with a double
minium chloride hexahydrate) and alternative ther-lumen tube allows unilateral lung deflation that is easy
apies (electrolysis, herbal therapy and acupuncture).to maintain. A pneumothorax is created by insufflating
All patients treated for palmar hyperhidrosis were600–1000 ml of carbon dioxide through a Verres needle
initially cured (cure rate 100%). Of the 11 cases treatedinserted in the third or fourth intercostal space in the
primarily for axillary hyperhidrosis, 10 were tech-anterior axillary line. Insufflation pressure is mon-
nically successful and were initially cured, but hyper-itored to ensure that it never exceeds 5 mmHg. The
hidrosis subsequently recurred in one axilla. Sevenneedle is then withdrawn and replaced by a single
patients treated for palmar symptoms also noticed a10 mm trocar for insertion of the combined telescope
dramatic reduction in axillary sweating, and threewith a 5 mm coaxial working channel.
patients in pedal sweating. All patients were dis-The sympathetic trunk is identified emerging from
charged on the first day postoperatively except onethe fat pad overlying the neck of the first rib. It is
patient who required a suction drain after attempts tovisualised caudally crossing the necks of the 2nd and
fully reinflate the lung under direct vision failed. She3rd ribs. It can also be palpated with endoscopic
was discharged on the second day postoperatively.forceps, as it crosses the neck of the ribs. This com-
Complications occured in nine patients (three pleur-bination of seeing and feeling the sympathetic trunk
itic chest pain, two intercostobrachial neuralgia, twois the key to its accurate identification.
pneumothorax one of which resolved without drain,Treatment of palmar hyperhidrosis requires division
of the sympathetic trunk as it crosses the neck of the one intercostal vessel damage, one arm stiffness). All
second rib. The parietal pleura overlying the sym- complications resolved without further intervention.
pathetic trunk is incised on the second rib and the Two patients subsequently complained of excessive
trunk mobilised and divided with scissors. Diathermy dryness of their face after bilateral treatment for palmar
coagulation of the lower end of the divided trunk symptoms. One patient presented on day 4 post-
reduces the risk of functional neural regeneration and operatively with an asymptomatic, audible pericardial
with the same purpose the upper end of the trunk is click. This was presumed secondary to entrapped air
turned through 180° to point upwards. For the treat- beside the pericardium, but chest radiography was
ment of axillary hyperhidrosis the procedure is ex- normal and the sign resolved 3 days later. No patient
tended to include caudal dissection of the sympathetic developed the eye signs of Horner’s syndrome. There
trunk and excision of the 2nd and 3rd thoracic sym- were no cosmetic complications.
pathetic ganglia. Compensatory sweating developed in 24 patients.
The lung is reinflated under direct vision to confirm The anatomical locations and prevalence are shown
abolition of the pneumothorax. After removal of the in Fig. 1. Gustatory sweating developed in six patients.
intercostal cannula a single suture closes the wound. Ten patients had a marked increase in compensatory
All patients underwent unilateral sympathectomy dur- hyperhidrosis after bilateral sympathectomy (five
ing any one admission. Postoperative chest radio- patients with palmar hyperhidrosis and five patients
graphy is performed after the patient has recovered with axillary hyperhidrosis). Fourteen patients did not
from anaesthesia. have marked increase in compensatory hyperhydrosis
until the contralateral sympathectomy was performed.
Only two patients felt dissatisfied with the outcome
of the operation. Three patients remained sociallyResults
concerned about asymmetric sweating of the face.
Long-term data were obtained in 50 patients under-Ninety one thoracoscopic sympathectomies were per-
formed in 54 patients (37 bilateral, 17 unilateral, 36 going 85 procedures with a median follow up of 1.8
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is a direct communication (nerve of Kuntz) between
the T2 ganglion and the first intercostal nerve distal
to the origin of its contribution to the brachial plexus.10
The extent of sympathetic resection recommended
has usually been in excess of that required by the
applied anatomy. It has been claimed that, to achieve
anhidrosis of the hands, the second thoracic sym-
pathetic ganglion should be removed.11,12 Kopelman6
resected the 2nd and 3rd thoracic ganglia, obtaining
dry hands in all cases. He avoided the 4th ganglion,
claimed to supply the axilla,13,14 even though one quar-
ter of his patients also complained of axillary symp-
toms. This was in part due to his concern for the
development of compensatory hyperhidrosis in other
sites. In his series only 5.8% of patients developed
compensatory axillary hyperhidrosis. Ahn15 claims to
have resected the first to fourth ganglia regardless of
indication resulting in compensatory hyperhidrosis in
67.3% patients and Horner’s syndrome in 17.3%. If the
first ganglion was resected as claimed, the absence of
Horner’s syndrome in 82.7% of patients is inexplicable
by known anatomical facts.
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Our minimalist surgical technique of sympatheticFig. 1. Location and prevalence of compensatory sweating (ex-
trunk transection between the first and second thoracicpressed as a percentage, n=24). (F) face; (D) axillae; (E) back and
chest; (G) buttocks/thighs/perineum; (;) feet. sympathetic ganglia resulted in initial success in 100%
of patients treated primarily for palmar hyperhidrosis.
years (range 0.3–5.5 years). Three patients, all treated Resection of the second and third thoracic sympathetic
for palmar hyperhidrosis, developed recurrent symp- ganglia was technically successful in 91% patients
toms at 6, 15 and 21 months postoperatively. The treated primarily for axillary hyperhidrosis. The im-
patient with the 6 month recurrence underwent a mediate and sustained cure rates for axillary hyper-
second thoracoscopic sympathectomy without further hidrosis were 91% and 82% respectively. Our cure
recurrence at 2 years. A further nine patients noticed rates using these minimal anatomical techniques are
some return of palmar sweating, but not to their comparable to other series, but with fewer and less
preoperative hyperhidrotic state. All nine considered disabling complications than previously reported. No
that this was the optimal result and preferable to the patient in our series developed the eye signs of
anhidrosis which preceded return of some sweating. Horner’s syndrome. This complication was avoided
by applying electrocoagulation only to the lower end
of the divided sympathetic trunk after division was
completed with scissors. The complication of Horner’sDiscussion
syndrome is an inherent risk of any operation in which
transection of the sympathetic trunk is produced byThe efferent preganglionic sympathetic nerves to the
electrocoagulation adjacent to the first thoracic sym-upper limbs arise from nuclei in the lateral grey col-
pathetic ganglion. The severe postoperative chest pain,umns of the spinal cord and join the ventral roots of
described in many series and thought to be secondaryspinal nerves T2 to T6. They then pass via white rami
to diathermy injury to the rib and periosteum orcommunicantes to ganglia situated inferior to the necks
intercostal nerves, did not occur. Although threeof the corresponding second to sixth ribs where some
patients suffered mild pleuritic chest pain, in each casesynapse and give rise to postganglionic nerve fibres
it resolved within 48 hours.while others ascend in the sympathetic trunk to syn-
The main adverse effect we have recorded wasapse in T1 or cervical sympathetic ganglia. To reach
compensatory sweating (44% patients), which becamethe limb all postganglionic nerve fibres must join the
more apparent after bilateral sympathectomy, par-brachial plexus comprised of spinal nerves C5 to T1.
ticularly in those treated for axillary symptoms. ThisThere is some variability in the upper thoracic sym-
pathetic nerves9 and in up to half the population there complication has been well described previously.16
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